Effect of recombinant human erythropoietin on muscle energy metabolism in patients with end-stage renal disease: a 31P-nuclear magnetic resonance spectroscopic study.
To evaluate the effects of recombinant human erythropoietin (r-HuEPO) on muscle energy metabolism in patients with end-stage renal disease (ESRD), 10 patients receiving maintenance hemodialysis were given r-HuEPO (3,000 U three times a week for 8 weeks). Intracellular phosphocreatine to inorganic phosphate ratios and pH were measured with 31P-nuclear magnetic resonance spectroscopy before and after all-out handgrip exercise, before treatment and at 4 and 8 weeks after r-HuEPO treatment. The same measurements, from 14 normal individuals also were studied for comparison. The hematocrit increased significantly with r-HuEPO treatment, although the dose of r-HuEPO did not correct it to the normal level. The exercise capacity improved significantly. Intracellular pH was not different between the ESRD patients and controls or between before and after r-HuEPO treatment. The phosphocreatine to inorganic phosphate ratio at the resting state improved significantly with r-HuEPO treatment, reaching the same level as the normal subjects even before the low hematocrit normalized. The measurements immediately after exercise were the lowest levels obtained (the nadir state) and were not different between groups. In the state of maximum recovery, a pattern was noted that was similar to that found in the resting state. These results showed that r-HuEPO treatment improved the phosphorylation potential during the resting state and the maximum phosphorylation potential during the postexercise recovery phase, and suggest that the treatment improved the rate of oxidative phosphorylation in ESRD patients receiving hemodialysis.